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(57) Abstract; The aim of the invention is to rapidl}' bring a ling wheel-shaped textile braking element (16), which is radially 
deployed by a ccntrifngal force, into n dimcn<;ional1y stable conrour that is defined at all times even under conditions dming which 
it is being flown against. To this end, a fabric (33) that is cut to size in the shape of a circular ring is provided with a reduced 
outer circumference (32) by means of radially extending tucks whereby restricting the spreading movement to the shape of a flat 
obtuse-angled hollow truncated cone, which is coupled to a retaining ring (15) at the inner circumference (3 1) by means of reinforcing 
, strips (34) that arc sewn along generators of the outer surface of the cone, and which is provided with an encircling mass accumulation 
part (29) alojig the outer circumference (32) while serving to increase the centritugal deploying forces. In the front face area of the 
storing space ( 14X the ring (15) is axially fixed in the contour of the detonator (11) while momentarily slipping through relative to 
ihe spin of the pnyecLile. 



fs| (57) Zusauimenfassung: Um ein flielikraftbedingt radial ausstellendes, ringscheibenfonniges textiles Bremselement (16) rasch in 
Q cine auch untcr Anstrombcdingungcn stcts dcfinicrte, formstabile Kontur zu bringcn, ist cin kicisringfdrmig zugeschnittcncs Tuch 



(33) durch radiale wrlaufende Abnaher 
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Zur Erkldrung der Zweibudistaben-Codes und der mderen Ab- 
kurzungp.n wird auf die Erkldrungen ("Guidance. Notttx on Co- 
des and Abbreviations") am Anfaiig jeder reguldrenAusgabe der 
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derart mit einem verkleinerten Aussenumfang (32) ausgestattet, dass die Aufspannbewegung dadurch auf die Form eines flachen 
slumprwinkligen Hohlkegelslumples begren/.L wird, dermiLlets lUngs Hr/.eugender der Kegelmanlelllache auI'genUhter Verstarkungs- 
bander (34) beim Innenumfang (31) an einen Haltering (15) angelenkt ist und langs des Aussenumfangs (32) mit einer umlaufenden 
Masse:insumm1ung (29) /.ur VersUirkung der /^nlrifugalen AusslellkrdCle ausgesUiUel isl; wtibei der Ring (1 5) im vorderen Slimbere- 
ich des Stanraumes (14), relativ zum Piojektildrall voxlibeigehend duichrutschend, in die Kontur des Zibiders (11) axial eingespannt 
ist. 
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A braking arrangement for a correctable-trajectory spin-stabilised 

artillery projectile 



The invention concerns a braking arrangement as set forth in the 

10 classifying portion of claim 1, as is subject-matter of the main patent. 

The technical object of the present invention is to develop a braking 
arrangement of the general kind set forth, in such a way that on the one 
hand there is a perceptibly enhanced braking effect with on the other hand 
stable ballistics during initiation of the braking arrangement. 

15 That object is based on the realisation that a star-shaped 

arrangement of radially extensible braking segments, in spite of the 
turbulence phenomena in the gaps between the braking segments, still 
does not afford the desirable braking coefficients for a transition, which is 
as well-defined and quick as possible, from the ballistic launch trajectory 

20 into a steepened descent trajectory. The braking effect can admittedly be 
improved if the free wedge shapes between the individual braking 
segments are spanned by cloths which are of an acute-angled triangular 
configuration and which upon launch from the piece of artillery are initially 
still folded together with the braking segments into the stowage space 

25 under a holding hood and are then released with the hood being blown off 
for centrifugal force-assisted deployment; however the combination of 
braking segments which are pivotably mounted in a hinge-like fashion and 
textile portions which are spanned therebetween is extremely complicated 
and expensive to assemble and in addition suffers from the disadvantage 

30 that, by virtue of being compactly pressed in the stowage space, local 
mechanical loads and stresses can result in region-wise damage to the 
textile portions filling the gaps. As it is in any case critical for all those gap 
fillers to be totally tensioned at the same time by the outward pivotal 
movement of the braking segments which are in the form of a casing shell. 



so that no asymmetrical afflux flow forces can occur and can result in 
uncontrollable deflection from the previous trajectory, disruptions of that 
kind are no longer to be avoided at all if the triangular cloth portions are 
locally damaged and thus produce a braking characteristic which deviates 
from the standard one, in unpredictable sectors around the projectile ogive. 

In accordance with the invention the above-outlined object is 
attained in that the combination of the features set forth in the main claim 
is implemented, wherein the hitherto discrete braking segments are spread 
out practically to afford an integral textile arrangement of the shape of a 
circular ring which surrounds the ogive and which Implements a shallow 
obtuse-angled hollow truncated cone and having a small base facing 
forwardly. 

For a more detailed description of the invention, its advantages and 
developments, reference is directed, besides the appendant claims, also to 
the description hereinafter of a preferred embodiment of the braking 
arrangement according to the invention, which is diagrammatically shown 
in the drawing, being restricted to what is essential in highly abstracted 
form but approximately true to scale. In the drawing: 

Figure 1 shows a fuse mounted in the ogive region on an artillery 
projectile, for warhead triggering, showing a textile braking element in the 
form of an annular cloth portion. In the deployed condition, and 

Figure 2 shows an end view of the braking element as such. 

As shown in greater detail in the main patent a fuse 11 which is 
designed to be screwed into the ogive of an artillery projectile 12 has, in its 
frustoconical peripheral surface 13, a stowage space 14 which is arranged 
in peripherally extending radially recessed relationship. In axially opposite 
relationship to its rear wall 25, that is to say in the direction of flight in 
front of the stowage space 14, the stowage space 14 carries a ring 15 to 
which there is pivotally connected the inner periphery 31 of a braking 
element which in the operative position extends peripherally in coaxial 
relationship in the form of a circular disk, in the shape of a textile canopy or 
screen 16 which can be spread open in opposite relationship to the 
direction of flight. In its storage and launch position that textile braking 




element is folded from the ring 15 rearwardly uniformly around the 
longitudinal axis 17 of the projectile into the stowage space 14 and has a 
hood engaging thereover, until it is released by virtue of the hood being 
blown off, for radial deployment, under the effect of centrifugal force, into 
5 the screen or canopy shape. So that the Coriolis force which occurs in that 
radial deployment movement with rotation of the projectile 12 in the region 
of pivotal mounting of the braking element to the ring 15 can be specifically 
and targetedly reduced, it is desirable, in regard to the axial clamping of 
the ring 15, to allow temporary rotation relative to the projectile 12 until 

10 the reduction in forces results in the termination of that slippage. 

The hood which engages over the peripherally extending stowage 
space 14 with the braking element folded therein, to complete the contour 
of the conical peripheral surface 13 of the fuse 11 adjoining the outside 
peripheral surface 27 of the projectile 12, is in the form of a thick-wall 

15 hollow cylinder at the front, in front of the small base of the braking screen 
16. That hollow cylinder is integrally adjoined in a rearward direction by a 
wall in the form of a hollow truncated cone, which in contrast is very thin. 
That thin-walled region is structurally designed to break up in parallel 
relationship with the axis as far as the cylinder along desired -rupture 

20 locations extending in front of same, into individual shell portions which 
then lift radially away from the rotating stowage space 14 under the 
influence of centrifugal force. For that purpose, as in the main patent, the 
shank of a mushroom-shaped mounting 18 for a plurality of radially acting 
pyrotechnic force elements 19 which are distributed uniformly over the 

25 periphery engages from the front, therefore in opposite relationship to the 
direction of flight, axially through the hollow cylinder of the hood and 
through the pivotal mounting ring 15 into a socket in the mechanical 
structure of the fuse 11. The force elements 19 which are thereby caused 
to bear against the inside periphery of the hollow cylinder serve upon firing 

30 to cause the hollow cylinder of the hood, which is disposed on the mounting 
means 18, to be radially blown open and thus cause that cover hood to be 
lifted off the stowage space 14, being broken up into defined portions. 
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The radial pyrotechnic loading on the hollow cylinder which rests on 
the mounting means 18, at the front end of the launch hood, therefore 
results in removal of the stowage space wall and thus liberation of the 
braking screen 16 which now opens out in the form of an annular disk 
quickly and in a stable shape under centrifugal force from the stowage 
space 14 around the ring 15 as its smaller base of the truncated cone 
configuration, assuming an operative position which is not entirely 
orthogonal with respect to the axis 17. 

That centrifugal force-induced deployment of the braking screen 16 
in the form of the annular disk is also promoted by virtue of the fact that - 
in opposite relationship to the pivot mounting to the ring 15 - the screen is 
provided with a defined accumulation of mass 29 at least by hemming 
seams but possibly also by sewing in reinforcing portions, in comparison 
with the surface of the cloth, in order to increase the moment of inertia for 
fast stable deployment out of the inwardly folded position into the final 
position which is predetermined from the cut, in the interests of affording a 
rapidly effective, large, symmetrical afflux flow surface to provide a 
maximum braking action. 

As diagrammatically shown in the drawing therefore the braking 
screen 16 which is referred to as such herein but which also has an afflux 
flow against its outside peripheral surface essentially involves a textile 
assembly surrounding the fixing ring 15 in the form of an annular disk. It 
will be noted however that from the point of view of its cut the textile 
assembly is designed under the influence of centrifugal force not to be 
opened out into a textile disk which is substantially flat and therefore at 
risk of fluttering, but only as far as a relatively large angle with respect to 
the axis 17 of the projectile, in order always to be able to stably maintain 
the same frustoconical geometry in the condition of maximum deployment, 
without flutter phenomena along the edge. For that purpose, the cloth 33 of 
the screen 16, which is cut in a circular round configuration in a plane, is 
gathered up in the peripheral direction with radial sector cuts or sewing 
seams along narrow cut-outs, in such a way that the outside periphery of 
the screen 16, in its frustoconically deployed operative position, is less than 



the circumference of the circle with respect to the radius. That results in a 
mechanically stable and geometrically defined, frustoconical braking screen 
16 which under the effect of an afflux flow is caused to billow out In a 
uniform fashion all around; the braking screen 16 is oriented in the 
direction of flight and its small base Is therefore also disposed at the 
mounting means 18 with the ring 15 while the large base is oriented from 
there rearwardly, towards the projectile 12. 

That wide braking screen 16 in the form of an annular disk can be 
pivotably mounted with its cloth 33 looping directly around the ring 15 
along the Inside diameter of the cloth 33. It is however more desirable for 
the cloth 33 to be sewn in a spoke or radius form to reinforcing bands 34 
which are also textile and which on the one hand adjoin the outside 
periphery 32 and extend from there radially beyond the inside periphery 31 
as far as the ring 15 whose outside diameter is somewhat smaller than that 
of the inside periphery 31. Thus the cloth 33 which is In the form of a 
circular ring and which is deployed in a frustoconical configuration is only 
bound to the ring 15 by means of the reinforcing bands 34, which promotes 
uniform deployment upon issuing from the stowage space 14 and reliably 
prevents damage to the cloth 33 upon initially slippage movement of the 
ring 15. 

In order therefore to move the textile braking element 16 which is 
deployed radially under the effect of centrifugal force rapidly into a contour 
which is stable in respect of shape and which is always properly defined 
even under afflux flow conditions, a cloth 33 which is cut in the form of a 
circular ring is provided by virtue of radially extending tucks or darts, with 
a reduced outside periphery 32 in such a way that the opening movement 
is thereby limited to the shape of a flat obtuse-angled hollow truncated 
cone which, by means of reinforcing bands 34 provided along generatrices 
of the frustoconical surface, is pivotably mounted to the holding ring 15 at 
the inside periphery 31 of the small base which faces forwardly in the 
direction of flight, bridging over a radial spacing, while rearwardly, along 
the outside periphery 32, it is provided with a peripherally extending 
accumulation of mass 29 for increasing the centrifugal deployment forces; 




wherein in the front end region of the stowage space 14, the ring 15 is 
axially fitted into the contour of the fuse 12, in such a way as to 
temporarily slip relative to the projectile spin. 
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